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Abstract: Vanadium redox flow batteries (VRFB) have emerged as a highly promising energy storage solution for
stabilizing grids integrated with renewable energy sources. A series of vanadium-doped polymer polyvinylpyrrolidone
(PVP) composites were synthesized and evaluated for their performance as VRFB electrode materials. Four composites,
namely 1P, 2P, 3P, and 4P, were prepared at different doping ratios and used as the positive electrode materials for
vanadium batteries. The structural integrity and distribution of the active materials were confirmed through analysis.
Electrochemical evaluations revealed that electrodes made from vanadium-doped PVP composites exhibited higher energy
efficiency. 4P demonstrated the highest energy efficiency and discharge capacity in the test configuration and maintained
stable performance over 25 charge-discharge cycles. The vanadium-doped PVP composites, with their outstanding
electrochemical activity, stability, and scalability, demonstrate great application potential in vanadium battery electrodes.
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Fig.1 XRD patterns of 1P, 2P, 3P and 4P
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Fig.4 CV curves of 1P, 2P, 3P and 4P at different scanning rate
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Fig.5 Battery performance of original and 4P modified batteries
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